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INTRODUCTION
1 and class 2 integrons that transfer multiple resistance genes could be responsible for such 26 traits (Gillings et al., 2009 , Ozgumus et al., 2009 , Koczura et al., 2012 , Mokracka et al., 2012 , 27 Su et al., 2012 , Hsu et al., 2014 , Chen et al., 2015 .
28
Wastewater treatment studies (Diehl and Lapara, 2010, Burch et al., 2013) have 29 reported decrease in total bacteria, but increased ratio of resistant bacteria (Galvin et al., 30 2010; Guo et al., 2014; Al-Jassim et al., 2015) following treatment; a similar trend may occur 31 in drinking-water systems (Bergeron et al., 2015) . There have been reports of drinking-water 32 treatment plants (DWTP) (Armstrong et al., 1981 , Armstrong et al., 1982 , Xi et al., 2009 , 33 Farkas et al., 2013 , Pruden et al., 2006 and water distribution systems (DWDS) (Laroche et 34 al., 2010 , Talukdar et al., 2013 , Xi et al., 2009 Mueller-Hinton Agar (Oxoid, UK) (Armstrong et al., 1981 Brevibacillus, and Staphylococcus) ( Table S1 ).
191
Twenty different genera were found in water samples collected from buildings having 192 cisterns, and eight genera were found in samples from buildings with closed systems ( 21-40 mm, while no isolate showed any zone of inhibition > 41 mm (Table 2) .
213
Comparing the means of size of zone of inhibition by two disinfectants indicated that
214
(as expected) the standard sodium hypochlorite was more effective against isolated bacteria 215 (Table S2 ), but interestingly 10 (6.8%) cultures (4 Bacillus spp., 2 Acidovorax spp., 1
216
Burkholderia sp., 1 Paenibacillus sp. and 2 unidentified bacteria) were more sensitive to 217 commercial bleach (Table S1) showed double resistance; further details can be found in Table 3 .
245
Among building types, there were no differences between MIC for TET and SUL respectively, and had small zones of inhibition, 15 and 7 mm respectively, against standard 278 sodium hypochlorite (Table 4) . (Table 4) .
284
Paenibacillus sp. and Burkholderia (S) sp. showed a decrease of 3-4 log-units at small than the single antibiotic-resistant and susceptible bacteria when exposed to free chlorine.
294

Disinfection suspension test for monochloramine
295
The monochloramine suspension test was performed at pH 8.0 and 20 °C (Table S5 , free chlorine has more inhibitory activity for bacteria of DWDS than monochloramine.
315
DISCUSSION
316
Drinking-water samples had diverse genera; some could be potentially pathogenic. and periods of stagnation (Falkinham, 2015 , Falkinham et al., 2015 . During periods 330 stagnation or increased water-age residual chlorine levels decline, and the efficacy of antimicrobial resistance (Falkinham, 2015 , Falkinham et al., 2015 .
334
The response of ARBs to chlorine widely varies (Shi et al., 2013) , and it becomes 335 very difficult to ascertain specific mechanisms from these observations. Disinfection 
364
These authors also found that E. coli and Ps. aeruginosa growth decreased more than other 365 bacteria, e.g. Burkholderia sp., during an initial five minutes contact with 1 mg L -1 chlorine.
366
In our study, we observed the same phenomenon, and most bacteria inactivation occurring in 367 the initial 15 minutes.
368
In many water distribution systems, residual disinfectant is present which could select 369 for disinfectant-resistant cells by allowing these bacteria to grow, and decreasing the growth 370 of other disinfectant-sensitive competitors (Falkinham et al., 2015) . Populations might have had previous exposure to chlorine, which increased their resistance to chlorine. This might be 372 a reason that in our study, some isolated bacteria showed resistance against concentrated 373 standard sodium hypochlorite and produce smaller zones of inhibition (< 20 mm).
374
In this study, we found greater numbers of bacteria in post-cistern systems; in areas 375 where chlorine efficacy could be reduced. Resistant organisms: Tetracycline (TET) = 16 µg mL -1 , Sulfamethoxazole (SMX) = 512 µg mL -1 , Ciprofloxacin (CIP) = 4 µg mL -1 and Amoxicillin (AMX) = 32 µg mL Figure 2 (a-f). Effect of different concentrations of monochloramine on survival of bacteria (mean log cfu mL -1 ) at different contact time (n = 3).
